, who envisaged combination of the carcinogen with sulphur hnka-ges as a primary phase in the process and by Boyland (I 948 ; see Fig. I ; 1950) who suggested reaction with sulphydryl groups of enzymes necessary for metabohsm of deoxypentose nucleic acid, or actual combination with nucleic acid (Boyland, 1952) . Hendry, Homer, Rose and Walpole (1951) Weist and Heidelberger (1953) using I : 2: 5: 6-dibenzan-thracene containing C14. Valuable earher evidence that 3: 4-benzpyrene or its metabolites become intimately bound to skin proteins was given by the extensive researches of Weigert and Mottram who recovered four types of metabohe products from the organs of benzpyrene-injected mice, which they designated X,, X2, Fl, F21 Mottram, 1946a, 1946b; Doniach, Mottram, and Weigert, 1943; Weigert, Calcutt and Powell, 1947) , the hypothetical-radicals R, R2 (Fig. 2) being " derived from the cells with which benzpyrene or benzpyrene X, come into contact."
The hypothesis that the production of skin cancer by such chemical agents is related to their ability to combine with tissue components at present relies almost entirely upon mouse experiments using potent carcinogens 3: 4-benzpyrene and I : 2 : 5 : 6-dibenzanthracene. It seemed important, therefore, to assess the binding capacities of some polycyclic hydrocarbons aRied to I : 2: 5: 6-dibenzanthracene but which are non-carcinogenic to mice, and also'to determine the level of " bound" hydrocarbon, after comparable treatment, in the epidermal tiss-Lies of animals such as rats and rabbits which are less sensitive than mice to tumour induction by benzpyrene (Berenblum, 1945 (Berenblum, , 1946 Fieser, 1938 (Cook, 1932) , were found to be of such intensity that 0-05 ltg./ml. could be estimated with sufficient accuracy on the fluorimetric system available.
The first two substances were pure specimens giveil by Professor J. W. Cook. The pervlene was provided by Dr. A. S. Harris, Coal Tar Research Association, who had purified it by chromatography and checked it by ultra-violet spectroscopy for impurities. These were below the level of detection.
FluoreWene mea8urement&
The fluorescence values for solutions of the various hydrocarbons were determined by constructing curves using a Hilger " Spekker " photoelectric fluorimeter with ceRs of capacity approximately 11 ml., and with Filter Chance 0 x 7 inserted between the ultra-violet lamp and the solution. A combination of Filters H503, H508) H556 was introduced to reduce the hght intensity on the left-hand side. A moving-mirror galvanometer 2 metres from the scale was used for the photocurrent measurements and the method of " null deflection " employed throughout. The photoelectric system was brought to a balance with the hght spot at the zero oin the scale in the presence of a standard fluorescent solution (usually 0-1 Itg./ml.) and then a second standard solution, e.g., 0-2 Itg./ml. was introduced, which resulted in reproducible deflection. The fluorescence was recorded in terms of the drum reading when the galvanometer " spot " was restored to the zero point on the scale. Between 0-1 and 0-4 /tg./ml. the curves were linear for all the compounds and this range was suitable for an the experiments described.
Treatment of animal tissues.
The hair was carefully removed with clippers from an area approximately 15 sq. cm. on the back of the mice, 50 sq. cm. from rats and guinea pigs, and about 100 sq. cm. from the rabbits. The hydrocarbons were apphed as 0-4 per cent acetone solution on 6 successive days using 0-2 ml. for each mouse painting, 0-5 ml. for ratEi and guinea pigs and about 1-0 ml. for rabbits. This solvent was chosen since it is essentially inert to the skin. The skin from the treated area was removed on the 8th day and treated as described by Miller (1951) These experiments coiifirm the evidence of previous workers concernino, the presence of polycyche hydrocarbon firmly bound to skin protein after applications of benzpyrene to mice, but they also show that the phenomenon is not confined to highly active carcinogens and appears to be independent of the species of animal or the presence of carcinogenic activity in the hydrocarbon.
The significance of-the protein binding in the induction of cancer might, tberefore, be questioned.
It was shown previously (Miller, 1951) that the amount of bound benzpvrene increased steadily in the mouse epithehum when apphcations were made for 6 days and then remained fairly constant. In the present tests the analyses were made at the period when benzpyrene gives a high level of bound hydrocarbon. This value is determined by the rates of formation and removal which probably vary with different species of animal and witli each hydrocarbon. It is possible that hydrocarbons may combine with more than one enzyme or reactive ceR constituent; only some of these combinations may be involved in the mechanism of carcinogenic transformation. Miller (1951) has put forward a number of facts which were suggested as supporting the belief that protein binding was concerned in carcinogenesis. These are (1) " The bound hydrocarbon is restricted to the epidermal layer." (2) " It appears after one apphcation, and some proportion is stiR in8itU 14 days after this." (3) " It is decreased by irradiation of the animals with ultraviolet light during the' exposure period." Such features could well be associated with mechanisms not concemed with cancer induction.
Moreover, there is no clear proof that the bound carcinogen is elaborated by the living cells, or is preferentiallv locahsed in the cells rather than in the i-iitercellular tissue components. It is true that Weigert and Mottram (1946b) Other polycyclic hydrocarbons which are less carcinogenic to mice, e.g., 2'6-dimethyl-benzanthracene, and perylene which is non-carcinogenic, have also been tested, and in all instances comparable amounts of bound hydrocarbon could be extracted from the alkahne bydrolysate.
Using similar extraction techniques a smaR amount of fluorescent, bound hydrocarbon could be removed from the nuclei isolated from hvers of mice 24 hours after a single intraperitoneal injection of either 3 4-benzpyrene or perylene.
It is concluded that further evidence is needed to substantiate the view that hydrocarbon-protein binding in the cells is the essential factor in the chemical induction of skin cancer.
This work was carried out with the financial support of the Birmingham Branch of the British Empire Cancer Campaign.
